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There are two independent molecules in the asymmetric unit 
of the title compound, C 12 H 12 N 2 , in which the pyrrole and 
benzene rings form dihedral angles of 72.37 (7) and 82.34 (8)°. 
The imino N — C bond lengths in the two molecules are equal 
[1.286 (2) A] and indicate C=N character. In the crystal, each 
molecule forms a dimer with an inversion-related molecule 
through a pair of classical N— H- ■ -N hydrogen bonds. 



Data collection 

Bruker APEXII CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2008) 
7mi„ = 0.974, r m „ = 0.987 

Refinement 

R[F 2 > 2o(F 2 )] = 0.048 

wR(F 2 ) = 0.142 

S = 1.10 

3655 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



5277 measured reflections 
3655 independent reflections 
2567 reflections with I > 2a(I) 
R<„, = 0.023 



256 parameters 

H-atom parameters constrained 
Ap max = 0.20 e A~ 3 
Ap mi „ = -0.13 e A~ 3 



D-H- - A 


D-H 


H-A 


D-A 


D-H- - A 


N1-HL4---N2' 


0.86 


2.38 


3.150 (2) 


150 


N3-H3yf---N4" 


0.86 


2.27 


3.065 (2) 


153 


Symmetry codes: (i) — x, 


—y +2,-z- 


p 1; (ii) -x-l 


-l,-y + l,-z. 





Data collection: APEX2 (Bruker,2008); cell refinement: SAINT 
(Bruker,2008); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: publCIF (Westrip, 2010). 



Related literature 

For general background to the iminopyrrole unit, see: Small et 
al. (1998); Su et al. (2009fl,fo); Britovsek et al (2003); Dawson et 
al. (2000). For the pyrrole diimine unit, see: Matsuo et al. 
(2001) and for the pyrrole monoimine unit, see: He et al. 
(2009). 




Experimental 

Crystal data 

C 12 H 12 N 2 
M, = 184.24 
Triclinic, PI 
a = 8.2236 (14) A 
b = 11.3306 (19) A 
c = 11.913 (2) A 
a = 95.984 (3)° 
B = 93.202 (3)° 



y = 109.274 (3)° 
V = 1037.3 (3) A 3 
Z = 4 

Mo Ka radiation 
fi = 0.07 mm~' 
T = 296 K 

0.37 x 0.25 x 0.19 mm 
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Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: RK2378). 
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N-[1 -(1 H-Pyirol-2-yl)ethylidene]aniline 
Bi-Yun Su, Lei Li, Jia-Xiang Wang and Xuan-Yan Li 

Comment 

In recent years, the bis(imino)pyridine incorporated late transition metal catalysts have received considerable attention 
because of their antioxidant property and outstanding activity for olefin polymerization (Small et al, 1998; Su et al, 
20Q9a,b). As the five-memberd ring substitute of pyridine six-memberd ring (Matsuo et al, 2001; He et al, 2009), 
pyrrole was frequently introduced into the skeleton of bis(imino)pyridine ligand to design new ligand and corresponding 
metal complexes (Britovsek et al, 2003; Dawson et al, 2000). Bis(imino)pyrrole was usually prepared from Schiff base 
condensation of 2,5-diacetylpyrrole and the aromatic amine (Matsuo et al, 2001). As a contribution to this research field, 
we report herein the synthesis of mono(imino)pyrrole from 2-acetyl pyrrole and aromatic anime, as well as the crystal 
structure of the title compound 2-(l-phenyliminoethyl)pyrrole. 

The asymmetric unit of the title compound (Fig. 1) comprises of two crystallographically independent molecules A and 
B, In each molecule the pyrrole ring and benzene ring are essentially perpendicular, with dihedral angles of 1231 (7)° and 
82.34 (8)° respectively. The benzene ring of molecules A are nearly parallel with the benzene ring of molecules B with 
dihedral angle of 14.33 (14)°, but pyrrole ring of molecules A forms a comparative large 39.42 (9)° dihedral angle with 
the pyrrole ring of molecules B. On the whole, bond lengths and angles in both molecules are equal in the s.u. range. The 
crystal packing is stabilized by N-H— N classical intermolecular hydrogen bonds (Table 1, Fig. 2). 

Experimental 

The 2-acetyl pyrrole (0.1313 g, 1.20 mmol), aniline (0.1118 g, 1.20 mmol) were placed in a 50 ml flask, after a few drops 
of acetic acid were added in, the mixture was subjected to radiation in a 800 W microwave oven for 2 min and 3 min on a 
medium-heat setting. The reaction was monitored by TLC, and the crude product was purified by silica gel column 
chromatography (eluent: petroleum ether/ethyl acetate, 5:1 v/v), the colourless or light yellow crystals of the title 
compound were at last obtained by recrystallization from ethanol (yield 0.063 g, 28.4%). M.p. 405.25-406.85 K. The 
purity and the composition of the compound were checked and characterized by IR spectrum, 'H NMR spectrum, mass 
spectrum, as well as elemental analysis. IR (KBr): vc=n 1653 cm 1 . 'H NMR (400 MHz, CDC1 3 ): 8 7.33 (t, H, benzene ring 
aromatic H), 7.15 (t, 2H, benzene ring aromatic H), 7.02 (d, 2H, benzene ring aromatic H), 6.97 (t, 1H, pyrrole ring 
aromatic H), 6.33 (d, 1H, pyrrole ring aromatic H), 6.10 (d, 1H, pyrrole ring aromatic H), 2.03 (s, 3H, -N=C(CH 3 )-). MS 
(EI): m/z 184 (M). Anal. Calcd for Ci 2 H 12 N 2 : C, 78.23; H, 6.57; N, 15.21. Found: C, 78.50; H, 7.01; N, 14.96. 

Plate like colourless single crystals used in X-ray diffraction studies were grown in ethanolic solution by slow 
evaporation of the solvent at room temperature. 

Refinement 

All H atoms were placed at calculated positions and refined as riding, with C-H = 0.93-0.96A, N-H = 0.86A, and with 
t/iso(H) = \.2U4C, N) and £4„(H) = 1.5C/ eq (C) for methyl H atoms. 
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Computing details 

Data collection: APEX2 (Bruker,2008); cell refinement: SAINT (Bruker,2008); data reduction: &4W7(Bruker,2008); 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); software used to prepare material for publication: 
publCIF (Westrip, 2010). 




Figure 1 

Two independent molecules in the asymmetric unit of the title compound showing the atomic numbering scheme. 
Displacement ellipsoids are drawn at 50% probability level. H atoms are presented as a small spheres of arbitrary radius. 
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Figure 2 

Molecular packing of the title compound with hydrogen bonding shown as dashed lines. 
iV-[1-(1H-Pyrrol-2-yl)ethylidene]aniline 



Crystal data 

C12H12N2 
M r = 184.24 
Triclinic, PI 
Hall symbol: -P 1 
a = 8.2236 (14) A 
b =11.3306 (19) A 
c= 11.913 (2) A 
a = 95.984 (3)° 
p= 93.202 (3)° 
y= 109.274 (3)° 
V= 1037.3 (3) A 3 



Z = 4 

P(000) = 392 

D x = 1.180 MgnT 3 

Melting point = 405.25-406.85 K 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 1351 reflections 

6 = 2.4-25.1° 

ft = 0.07 mm- 1 

T=296K 

Block, colourless 

0.37 x 0.25 x 0.19 mm 
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Data collection 

BrukerAPEXII CCD 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
<p and co scans 

Absorption correction: multi-scan 

(SADABS; Broker, 2008) 
T mm = 0.974, T max = 0.987 

Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F* > 2cr(^ 2 )] = 0.048 
wR(F 2 ) = 0.142 
S = 1.10 
3655 reflections 
256 parameters 
0 restraints 

Primary atom site location: structure-invariant 

direct methods 
Secondary atom site location: difference Fourier 

map 

Special details 

Geometry. All s.u.'s (except the s.u. in the dihedral angle between two l.s. planes) are estimated using the full covariance 
matrix. The cell s.u.'s are taken into account individually in the estimation of s.u.'s in distances, angles and torsion angles; 
correlations between s.u.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate 
(isotropic) treatment of cell s.u.'s is used for estimating s.u.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted 7?-factor wR and goodness of fit S are based on F 2 , 
conventional i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > a{F 2 ) is used 
only for calculating 7?-factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F 2 
are statistically about twice as large as those based on F, and 7?-factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


IT- *ITJ 


Nl 


0.1204 (2) 


1.17200 (13) 


0.61426(13) 


0.0613 (4) 


H1A 


0.0627 


1.1263 


0.5534 


0.074* 


N2 


0.19520(19) 


0.94813 (13) 


0.57233 (12) 


0.0557 (4) 


N3 


0.38995 (19) 


0.64751 (14) 


-0.01282(12) 


0.0557 (4) 


H3A 


0.4486 


0.6007 


-0.0354 


0.067* 


N4 


0.31361 (19) 


0.43111 (14) 


0.10218(13) 


0.0569 (4) 


CI 


0.1184 (3) 


1.28776 (18) 


0.6531 (2) 


0.0780 (6) 


HI 


0.0539 


1.3305 


0.6192 


0.094* 


C2 


0.2261 (3) 


1.3311 (2) 


0.7498 (2) 


0.0812 (7) 


H2 


0.2502 


1.4089 


0.7935 


0.097* 


C3 


0.2940 (3) 


1.23792 (19) 


0.77152 (17) 


0.0699 (6) 


H3 


0.3710 


1.2419 


0.8332 


0.084* 


C4 


0.2279 (2) 


1.13853 (16) 


0.68614(15) 


0.0524 (5) 


C5 


0.2640 (2) 


1.02211 (16) 


0.66444 (14) 


0.0519(5) 


C6 


0.3844 (3) 


0.9990 (2) 


0.75197 (17) 


0.0783 (6) 



5277 measured reflections 
3655 independent reflections 
2567 reflections with / > 2a(I) 
R mt = 0.023 

^max 25.1 , 0 m [ n 2.4 

h = -9^9 
& = -9->T3 
/ = -14_»H 



Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = ll[a\F 2 ) + (0.0689P) 2 ] 

where P = (F 2 + 2F 2 )/3 
(A/<7) max = 0.001 
Ap max = 0.20 e A 3 
Ap mm = -0.13 e A~ 3 

Extinction correction: SHELXL97 (Sheldrick, 

2008), Fc*=kFc[l+0.001xFc 2 l 3 /sin(2<9)]- 1/4 
Extinction coefficient: 0.043 (5) 
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T 1 £. A 

H6A 


0.3216 




A C\£L£Z 

0.9665 


A O 1 A A 

0.8140 


A 1 1 *7* 

0.117* 




Hob 


0.4 /5 / 




1 (\H £H 

1.0/6 / 


o. / /yj 


A 1 1 




H6C 


A /IT>1 

0.4331 




A AO OA 

0.9389 


0.7187 


A 1 1 Htk 

0.117* 




C / 


a T2 a 1 /OA 

0.2301 (2) 




0.83334 (16) 


U. 34888 (15) 


U.UdZd (3) 




Co 


0.1630 (3) 




A TOO^A /J OA 

0.73360 (18) 


0.60871 (18) 


0.0726 (6) 




T TO 

H8 


0.0976 




A HA 1 O 

0.7418 


A H HO A 

0.6684 


A AOTsk 

0.087* 




pa 

C9 


a inn /i \ 

0.1917 (3) 




A /'HA') / 1 A\ 

0.62193 (19) 


A Z O 1 1 /0\ 

0.5811 (2) 


A AO 1 A /"7 \ 

0.0814 (7) 




on 
H9 


A 1 A ZH 
0.143 / 




O.j 5 53 


A jCOO A 


A AAO* 

0.098* 




L10 


A O OT) /O \ 

0.2873 (3) 




0.6075 (2) 


A /I AO ZT /OA 

0.4936 (2) 


A A"70 1 /zT\ 

0.0781 (6) 




TJ 1 A 

H10 


a o mi 
0.30 /2 




A CI 1 A 

0.5319 


A AH Z£L 

0.4/50 


A AA A * 
0.094* 




pi i 
Cll 


0.3536 (3) 




0.7066 (2) 


A AI^ZH /1A\ 

0.43257 (19) 


0.0772 (6) 




TT1 1 
Hll 


A /I 1 O /I 

0.4184 




A /TAO A 

0.6980 


A O H^H 

0.3727 


0.093* 




C12 


0.3241 (3) 




A 0100,4 / 1 OA 

0.81884 (18) 


0.46002 (17) 


0.0664 (5) 




TT1 O 

H12 


0.3683 




A O O C A 

0.8850 


A /I 1 *7 A 

0.4179 


A AOAsk 

0.080* 




C13 


A /I A/I 1 /I \ 

0.4041 (3) 
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HI J 
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(J. 4 /53 




A OAAA 

0.8U00 


A AAOO 

—0.0982 


a mo* 
0.0/8* 




P 1 A 

C14 


A ^flAQ /OA 
U.Z9U8 (3 ) 




0.8061 (2) 


O.OOo /4 (18) 


0.0oy8 (o) 




TJ 1 J 

H14 


U.Z /36 




A QOOA 

0.8820 


A A A 1 1 

—0.0013 


A AO/1 * 

0.084* 




p 1 c 

C15 


0.2060 (3) 




A H 1 OAT / 1 0\ 
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A f\H Z H f\ /1 "7 \ 

0.07579 (17) 


A c\r ^H ( c\ 

0.0627 (5) 




TT1 f 

H15 


0.1218 




A TO A A 

0.7249 


0.1225 


A f\H C A 

0.075* 




C16 


0.2679 (2) 




A / 1 OAT / 1 jC\ 

0.61897 (16) 


0.06320 (14) 


A AC AT / A\ 

0.0507 (4) 




CI / 


A OOOA /OA 

0.2239 (2) 




A CA J A A /1 £\ 

0.50444 (16) 


A 1 1 £iH A ^1 A\ 
0.116/4 (14) 


A ACAO ( A\ 

0.0503 (4) 




C18 


0.0726 (3) 




A AHC\0£ /1 0\ 

0.47986 (18) 


0.18618 (16) 


A C\£. C /T /C\ 

0.0656 (5) 




Til o A 

H18A 


A AO C A 

-0.0259 




A A 1 f 1 

0.4157 


A 1 A A C 

0.1446 


A AAO * 

0.098* 




T r i or> 

HloB 


A A/1 £0 

U.U46Z 




A 

U.336U 


A OAOC 


A AAO* 

U.U98* 




H18C 


0.1006 




0.4522 


0.2559 


f\ f\C\ Ci -J; 

0.098* 




pin 

L19 


A 1 /T O A /1\ 

0.2680 (2) 




0.31984 (17) 


A 1 Z CH C ( J /l7\ 

0.15675 (16) 


A AC C 1 /C\ 

0.0561 (5) 




PO A 

C20 


A O A Z A /O \ 

0.3454 (3) 




A O O 1 I /T\ 

0.3213 (2) 


0.26340 (17) 


A A"7AO 

0.0708 (6) 




TJ J (J 

Hz (J 


a /nip 
U.4Z38 




U.3961 


A mi A 

U.3U14 


A AQC* 




pi 1 
C21 


A 1 A O /O \ 

0.3063 (3) 




0.2120 (3) 


A O 1 1 O /O \ 

0.3132 (2) 


A AOCA /H\ 

0.0850 (7) 




t n 1 


A 1 Z O 1 

0.3581 




0.2136 


A 1 O C 1 

0.3851 


A 1 AO sk 

0.102* 
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0 1014 (1\ 
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A 007^ (H\ 




H22 


0.1663 




0.0283 


0.2927 


0.105* 




C23 


0.1175 (3) 




0.0987 (2) 


0.1524 (2) 


0.0869 (7) 




H23 


0.0404 




0.0233 


0.1147 


0.104* 




C24 


0.1551 (3) 




0.2071 (2) 


0.10094(19) 


0.0730 (6) 




H24 


0.1042 




0.2042 


0.0285 


0.088* 




Atomic displacement parameters (A 2 ) 




U n 


U 22 


LP 3 


U 12 


U [3 


U 23 


Nl 


0.0669 (10) 


0.0474 (9) 


0.0668 (10) 


0.0195 (8) 


-0.0074 (8) 


0.0011 (7) 


N2 


0.0601 (9) 


0.0484 (8) 


0.0593 (9) 


0.0191 (7) 


0.0030 (8) 


0.0102 (7) 


N3 


0.0549 (9) 


0.0621 (10) 


0.0579 (9) 


0.0271 (7) 


0.0110(7) 


0.0155 (7) 


N4 


0.0530 (9) 


0.0618 (9) 


0.0627 (9) 


0.0236 (8) 


0.0156(7) 


0.0197 (7) 


CI 


0.0800(15) 


0.0517(12) 


0.1002(17) 


0.0274(11) 


-0.0127(13) 


-0.0059 (11) 


C2 


0.0714(14) 


0.0616(13) 


0.1009(17) 


0.0213 (11) 


-0.0030(13) 


-0.0218 (12) 


C3 


0.0603 (12) 


0.0749 (14) 


0.0679 (13) 


0.0209(11) 


-0.0028 (10) 


-0.0087 (11) 


C4 


0.0485 (10) 


0.0518 (10) 


0.0555 (11) 


0.0150(8) 


0.0054 (8) 


0.0070 (8) 


C5 


0.0497 (10) 


0.0543 (11) 


0.0520 (10) 


0.0155 (8) 


0.0071 (8) 


0.0141 (9) 
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0.010/ (10) 


A AOTT /1 A\ 

O.Oz / / (10) 


p 1 zi 
C14 


A AT/I /I 

0.0 /44 


(14) 


A ATAC / 1 1\ 

0.0/03 (13) 


A ATQA (\ A\ 

0.0 /oO (14) 


A A1 QO ( \ 1 A 

0.03oz (11) 


A AI^O ( \\\ 

0.013Z (11) 


A AO 11 / 1 1 \ 

0.0213 (11) 


CI j 


A AjC/1 1 

0.0641 


/■1 o\ 

(12) 


A AT 11 ( 1 1 \ 

0.0/11 (13) 


A A/T1 /I /I OA 

0.0634 (lz) 


A A1 1 A / 1 A\ 

0.033V (10) 


A A 1 A Z / 1 C\ \ 

0.0143 (10) 


A A 1 A O / 1 AA 

0.014z (10) 


p i <c 
C16 


0.043 / 


/1 A\ 

(10) 


A A/^ 1 C /1 1\ 
0.0613 (11) 


A A/I T1 /1 A A 

0.04 /3 (10) 


A AOAO ZO\ 

O.OzOo (5) 


A AAC 1 /OA 

0.0031 (o) 


A AAO/1 /OA 

0.0084 (5) 


P17 

CI / 


A A/1 TO 

0.04 /z 


/ 1 A\ 

(10) 


A ACOI ( ~\ 1 \ 

0.03o3 (11) 


A A A CT / 1 A\ 

0.043 / (10) 


A A 1 o o /o^ 

O.Oloo (o) 


0.0033 (5) 


A AACC SO\ 

0.0033 (o) 


pi o 

Clo 


A A/T/1 n 
0.064 / 


f 1 o 1 * 
(12) 


A ATO C /1 1\ 

0.0 /Z3 (13) 


A A£TO ^1 OA 

O.Oo 11 (lz) 


A nooi /1 A\ 
0.0ZV3 (10) 


A AO 1 £ (A (\\ 

O.Ozlo (10) 


A A 1 A £. ( ' 1 AA 
0.0146 (10) 


pi Q 


ft 0474 


n o"! 
(iu; 


U.UUJ7 \ ^^) 




0 VOAR (Q\ 
u.uz4o yy j 


0 01 (Q\ 
u.ui o j yy j 


0 017^ (Q\ 
\j.yj i/o ^7 j 


C20 


0.0742 


(14) 


0.0770 (14) 


0.0659(13) 


0.0280(11) 


0.0095 (11) 


0.0200(11) 


C21 


0.0857 


(17) 


0.1045 (19) 


0.0803 (15) 


0.0435 (15) 


0.0171 (13) 


0.0376 (14) 


C22 


0.0747 


(16) 


0.0889 (18) 


0.118 (2) 


0.0381 (14) 


0.0315 (15) 


0.0529(16) 


C23 


0.0701 


(15) 


0.0685 (14) 


0.121 (2) 


0.0177(11) 


0.0122(14) 


0.0271 (14) 


C24 


0.0618 


(13) 


0.0717 (14) 


0.0846(15) 


0.0196(11) 


0.0001 (11) 


0.0195 (11) 



Geometric parameters (A, °) 



Nl— CI 


1.350(2) 


C10— Cll 


1.378 (3) 


Nl— C4 


1.365 (2) 


C10— H10 


0.9300 


Nl— H1A 


0.8600 


Cll— C12 


1.381 (3) 


N2— C5 


1.286 (2) 


Cll— HI 1 


0.9300 


N2— C7 


1.423 (2) 


C12— H12 


0.9300 


N3— C13 


1.352 (2) 


C13— C14 


1.364 (3) 


N3— C16 


1.371 (2) 


C13— H13 


0.9300 


N3— H3A 


0.8600 


C14— C15 


1.391 (3) 


N4— C17 


1.286 (2) 


C14— H14 


0.9300 


N4— C19 


1.428(2) 


C15— C16 


1.376 (2) 


CI— C2 


1.355 (3) 


C15— H15 


0.9300 


CI— HI 


0.9300 


C16— C17 


1.453 (2) 


C2— C3 


1.387 (3) 


C17— C18 


1.498 (2) 


C2— H2 


0.9300 


C18— H18A 


0.9600 


C3— C4 


1.376 (2) 


C18— H18B 


0.9600 


C3— H3 


0.9300 


C18— H18C 


0.9600 


C4— C5 


1.446 (2) 


CI 9— C24 


1.381 (3) 


C5— C6 


1.500 (3) 


CI 9— C20 


1.385 (3) 


C6— H6A 


0.9600 


C20— C21 


1.379 (3) 


C6— H6B 


0.9600 


C20— H20 


0.9300 


C6— H6C 


0.9600 


C21— C22 


1.363 (3) 


C7— C12 


1.373 (3) 


C21— H21 


0.9300 


C7— C8 


1.376 (3) 


C22— C23 


1.366 (3) 


C8— C9 


1.373 (3) 


C22— H22 


0.9300 


C8— H8 


0.9300 


C23— C24 


1.381 (3) 


C9— CIO 


1.368 (3) 


C23— H23 


0.9300 


C9— H9 


0.9300 


C24— H24 


0.9300 
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f • i XT1 /~~" A 

CI — N 1 — C4 


1 AH T1 / 1 TN 

109.71 (17) 


riiO rii i TT11 

C12 — Cll — Hll 


1 1 A A 

119.9 


f ' 1 XT 1 T T 1 A 

CI — Nl — H1A 


125.1 


/in /-i 1 i /-i 1 -1 

C7 — C12 — Cll 


1 OA /"A / 1 A\ 

120.60 (19) 


A TVT1 TT1A 

C4 — N 1 — HI A 


125.1 


/"i -7 nil TTI 1 

C7 — C 1 2 — H 1 2 


1 i A n 

119.7 


tvtt r^n 

C5 — N2 — C7 


119.64 (15) 


n i tti i 

Cll — C12 — H12 


1 1 A "7 

119.7 


f ' 1 XT") / * 1 

C13 — N3 — C16 


1 aa ha /1 c\ 

109.70 (15) 


XT") ■• -i -) /— i -1 a 

N3 — C13 — C14 


1AO ")A /ION 

108.30 (18) 


f • 1 XT") TT") A 

C13 — N3 — H3A 


125.2 


XT") f " 1 ") TT1 ") 

N3 — C13 — HI 3 


125.9 


/— i i /- XT') TT") A 

C16 — N3 — H3A 


125.2 


i" A 1 -> TT1") 

C14 — C13 — H13 


1 O C A 

125.9 


c~< i i-i xt >i /— ' 1 a 

C17 — N4 — C19 


110 11 /I f \ 

118.11 (15) 


C13 — C14 — C15 


1 AT OA /1 ON 

107.20 (18) 


XT 1 /"" 1 (~ ' 

Nl — CI — C2 


108.44 (19) 


/"•!-) A TT 1 /I 

C13 — C14 — H14 


1 O 

126.4 


XT 1 /"" 1 TT 1 

Nl — CI — HI 


HC O 

125.8 


pi f 1 /l TTI /I 

C15 — C14 — H14 


1 O /I 

126.4 


/- • ~\ r "• | T T 1 

C2 — CI — Hi 


1 O C O 

125.8 


/"<1/" P1C /~i 1 /I 

C16 — C15 — C14 


1 AO ") ") / 1 T\ 

108.33 (17) 


CI — C2 — C3 


1 AT O /I / 1 ON 

107.24 (18) 


C 1 o — C 1 5 — H 1 5 


1 o c o 

125.8 


f • 1 CO T T 1 

CI — Cz — Hz 


1/6.4 


\ a n r it i c 
C14 — Cl3 — HI j 


1 o 
1/3.8 


C3 — Cz — Hz 


n/ a 

126.4 


XT') /" i /_ 1 c 

N3 — Clo — CI 5 


1A^ /IT /I C\ 

106.47 (15) 


f • A 1~ "• /"I >~\ 

C4 — C3 — C2 


1 AO OA /1 ON 

108.29 (18) 


XT') /" " -i /- /-i i n 

N3 — CI 6 — C17 


10") 10 /1C\ 

123.18 (15) 


f • a i~ "• T T") 

C4 — C3 — H3 


125.9 


C15 — C16 — C17 


1")A ")C /I /\ 

130.35 (16) 


C ' ~\ / "") TT") 

C2 — C3 — H3 


1 O C A 

125.9 


XT/1 f "* \ H (~ ' 1 /_ 

N4 — CI 7 — C16 


1 1 A A A / 1 zl\ 

119.49 (16) 


XT 1 /~i /l / ' "> 

N 1 — C4 — C3 


1 A/" ") 1 / 1 /"N 

106.31 (16) 


XT A /"• | —l g-< 1 o 

N4 — C17 — C18 


1 O /I O 1 / 1 f\ 

124.21 (16) 


Nl — C4 — C5 


1 1 0 O 1 / 1 fN 

122.82 (16) 


C16 — C17 — C18 


i i / T i /i f \ 

116.31 (15) 


C3 — C4 — C5 


1 1 A "7/T / 1 ON 

130.76 (18) 


pin PIO TTIOA 

C 1 7 — C 1 o — H 1 o A 


1 AA C 

109.5 


N2 — C5 — C4 


118.71 (16) 


pn /"i i o tti on 

C17 — Clo — Hlob 


1 AA C 

109.5 


N2 — C5 — Co 


1 O ,<1 AO / 1 "7\ 

124.98 (17) 


TTIOA /—i 1 o TTI OT) 

H18A — C18 — H18B 


1 AA C 

109.5 


C4 — C5 — Co 


116.29 (16) 


z' ' 1 n /—i -1 o T T 1 O f ^ 

C 1 7 — C 1 8 — H 1 8C 


109.5 


C ' r r ■> /_ t TzH A 

C5 — Co — H6A 


1 AA C 

109.5 


TTIOA /"MO TT10/" 1 

H 1 8 A — C 1 8 — H 1 8C 


1 AA C 

109.5 


C5 — Co — H6B 


109.5 


tti on r^i\o tti or 

H18B — CI 8 — H18C 


1 A A C 

109.5 


TT/" A Z' ' / IT/'TJ 

H6A — Co — H6B 


109.5 


C24 — C 1 9 — C20 


1 1 O A A / 1 AN 

118.90 (19) 


C5 — Co — H6C 


109.5 


/—I 1 yl /" ■< \ C\ XT /I 

C24 — C 1 9 — N4 


10A CA / 1 O \ 

120.50 (18) 


HoA — Co — H6C 


1 AA C 

109.5 


C20 — C19 — N4 


1 OA A £L / 1 H\ 

120.46 (17) 


Hob — Co — H6C 


1 A A C 

109.5 


/-in r * n a /in 

C21 — C20 — C19 


120.0 (2) 


/" • 1 <-N /"in /" 1 O 

C12 — C7 — C8 


1 1 O "7 O / 1 1 \ 

118.78 (17) 


ni /*")A TTOA 

C21 — C20 — H20 


120.0 


/-II r\ /-in \T1 

C12 — C7 — N2 


11A AO i \\ /~\ 

119.48 (16) 


z" 1 1 a ri^A TTin 

C19 — C20 — H20 


120.0 


/-in /"^T XT'! 

C8 — C7 — N2 


111 f~ O / 1 "7N 

121.62 (17) 


/- ~\ ~\ /-I'll /i^A 

C22 — C21 — C20 


1 O A T /O \ 

120.7 (2) 


C9 — C8 — C7 


1 o a z: 1 / 1 n\ 

120.61 (19) 


C22 — C2 1 — H2 1 


HA/ 
119.6 


/"i (\ /-in TTO 

C9 — C8 — H8 


119.7 


A n^i TT11 

C20 — C2 1 — H2 1 


119.6 


/— i i-i /-in TTO 

C7 — C8 — H8 


119.7 


/nn no /-irti 

C23 — C22 — C2 1 


1 1 A "7 /ON 

119.7 (2) 


pin f ' n /"< o 

CIO — C9 — C8 


1 OA O /1\ 

120.8 (2) 


r"n nil 

C23 — C22 — H22 


120.2 


CIO — C9 — H9 


119.6 


ni /~<t"> ttii 

C2 1 — C22 — H22 


1 OA T 

120.2 


C8— C9— H9 


119.6 


C22— C23— C24 


120.5 (2) 


C9— CIO— Cll 


119.0(2) 


C22— C23— H23 


119.7 


/< t\ nin tti a 

C9 — CIO — H10 


1 OA C 

120.5 


r^^> A r " -> -) TTO") 

C24 — C23 — H23 


1 1 A "7 

119.7 


1 /"< 1 A TT 1 A 

Cll — CIO — H10 


1 ^>A C 

120.5 


1 A CO /I /""O") 

C19 — C24 — C23 


1 OA O /ON 

120.2 (2) 


CIO — Cll — C12 


1 ^>A ^> ZO\ 

120.2 (2) 


pijl A TIT/1 

C 1 9 — C24 — H24 


1 1 A A 

119.9 


/"* 1 A nil TT11 

CIO — Cll — Hll 


1 1 A A 

119.9 


C23 — C24 — H24 


1 1 A A 

119.9 


C4— Nl— CI— C2 


0.7 (2) 


CI 6— N3— CI 3— C14 


-0.1 (2) 


Nl— CI— C2— C3 


-0.9 (3) 


N3— CI 3— C14— C15 


0.2 (2) 


CI— C2— C3— C4 


0.8 (2) 


C13— C14— C15— C16 


-0.2 (2) 


CI— Nl— C4— C3 


-0.2 (2) 


CI 3— N3— CI 6— C15 


-0.1 (2) 


CI— Nl— C4— C5 


-176.80 (17) 


CI 3— N3— CI 6— C17 


-179.24(16 



Acta Cryst. (2012). E68, o2888 



sup-7 



supplementary materials 



p ~\ p p a \ti 

Cz — C3 — C4 — N 1 


-0.3 (2) 


P 1 /I pi r p 1 /_ XT') 

C14 — CI 5 — Clo — N3 


A 1 /1\ 

0.2 (2) 


C2 — C3 — C4 — C5 


nc oa / 1 n\ 

175.84 (19) 


C14 — CI 5 — C16 — C17 


179.27 (18) 


r~"i xto pc /~> /i 

C7 — N2 — C5 — C4 


179.53 (15) 


C 1 9 — N4 — C 1 7 — C 1 6 


1 "7 A A H / 1 C\ 

179.47 (15) 


C7 — N2 — C5 — Co 


1.0 (3) 


1 r\ XT /I /~< 1 *7 pin 

C 1 9 — N4 — C 1 7 — C 1 8 


A A /T\ 

-0.9 (3) 


XT1 /"< /] P C XTO 

N 1 — C4 — C5 — Nz 


1.6 (3) 


XT'? 1 /_ PIT 

N 3 — C 1 6 — C 1 7 — N 4 


7.2 (3) 


p ~> A / C XT1 

C3 — C4 — C5 — N2 


1 *7 /I AC / 1 A\ 

—174.05 (19) 


PIC p 1 /_ PIT XT/1 

C 1 5 — C 1 6 — C 1 7 — N4 


-171.75 (18) 


N 1 — C4 — C5 — Co 


-179.77 (17) 


XT'? pn /~< 1 o 

N3 — C 1 6 — C 1 7 — C 1 8 


-172.52 (16) 


p O P /I f~' C P /_ 

C3 — C4 — C5 — Co 


4.6 (3) 


p i r p i / p i -7 p i o 

C 1 5 — C 1 6 — C 1 7 — C 1 8 


o.o (3) 


C:> — Nz — C / — Clz 


1 1 1 A 

— llz.9 (z) 


p 1 -7 XT /I P 1 A po /I 

CI / — JN4 — C19 — Cz4 


9z.o (z) 


PC \T1 pa p o 

C5 — N2 — C7 — C8 


71.2 (2) 


p i -7 xt/1 nn p a 

C17 — N4 — C19 — C20 


A 1 A /1\ 

—91.9 (2) 


C12 — C7 — C8 — C9 


1 A /T\ 

1.0 (3) 


C24 — C 1 9 — C20 — C2 1 


1 A /1\ 

-1.4 (3) 


XT'"! /*"**7 ("^ O P i"v 

N z — C7 — C o — C9 


176.9 (2) 


XT/i pin /~ ' ~i (\ /""■> 1 

JN 4 — C 1 9 — C20 — C2 1 


1 *7T AC / 1 0\ 

-177.05 (18) 


P7 ro no 


— n i r^n 


nQ PO P1 P9 




C8— C9— CIO— Cll 


-0.5 (4) 


C20— C21— C22— C23 


0.5 (4) 


C9— CIO— Cll— C12 


0.2 (3) 


C21— C22— C23— C24 


-0.4 (4) 


C8— C7— CI 2— Cll 


-1.2 (3) 


C20— CI 9— C24— C23 


1.5 (3) 


N2— C7— CI 2— Cll 


-177.28 (17) 


N4— CI 9— C24— C23 


177.15 (18) 


CIO— Cll— C12— C7 


0.6 (3) 


C22— C23— C24— C19 


-0.7 (3) 


Hydrogen-bond geometry (A, ") 


D — H—A 


D — H 


R-A D-A 


D — R-A 


Nl— HU-N? 


0.86 


2.38 3.150 (2) 


150 


N3— H3^-N4" 


0.86 


2.27 3.065 (2) 


153 



Symmetry codes: (i) -x, -y+2, -z+1; (ii) -x+l, -y+l, -z. 
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